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GASP= 10.05.77 
*SU -685-301 


!g.5?;Toc res INST 

1 !0/J5.77.SU -48409$ (i8.09.79) B01d-O3/30 
iSiovo-voivu r:!c*e for liquid end gas interaction - has movable sloned 
ivc.-;i'« whim is open or closed depending on intensity of gas fiow 
I trroygh liqu;d on the plate 


j Sie vc- vaive plate to enable gas (vapour) to make contact 
j\vl;h liquid ia used ir. mas a -transfer equipment in the pet- 
j ro"! cum- I;:-.* refining, chemical, gas -proce 5 sing, etc.inds. 
'it comprises a base with holes in which direct-flow valves 
! in the ior;n u: perforated plates with restricting elements 
;are instcilc-d. Ope rational effectiveness of the plate is in- 
|crca£t:d f for increased leadings of the gas (vapour) and liq 
|-uid phase a, by fastening cne of the smaller plates into 
jthe base ot the main pla;e and providing the other with per- 
iorated walls. These are bent to a radius so that the per- 
forations in the walls appear as slits directed at an acute 
ngle tc :he base of the plate. 


jDET AIi. S 

■ Y-'uh small loadings of the gas (vapour) the valves in the 
iplate are closed, sy vhat the gas proceeds through the hol- 
'j :n the sieve, crossing the How and through the flits. As 
5 the ■.»*-£ flcv.' emerges from the slits it carries the liq. in 
'the direction of the overflow, which increases the rnove- 


H(5-D) J0-A2). 


4 6 


,ment of the liq. over the plate and allow it to work with in- 
creased liquid loading. As the gas leading increases the 
ivalves open and the ;j£as (vapour) flows through the slits in 
jthe walls. This also increases the speed with which the liq. 
Amoves over the plate. The slits in the walls distribute the 
i jets of gas unifo: mly into the bubbling layer on the plate, 
*wi th increased g is ivapcur) loading. This leads to the pre- 
vention of localised o ve r - concenrra tion of gay bubbles in 
ithe liq, and eliminates oscillation in the bubblin £ laver. 
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C k>3 CosercKi 

C l^MdflMCTMMftCKMX 

Pecny6nHK 


JonHCA#ME 



roeyiUPCTiiKHwA mmtot 

CCCP 

M Jtf H8M KlrfplTlHKA 


M30BPETEHM5I 

K ABTOPCKOMY CBHflETE/lbCTBY 


(61 ) AonojiHHTe^bHoe k aer. CBM/i-ey - 

(22) 3a«BjieHO 10.05.77(21) 2484093/23-26 

C npHCO€AHHeNH£M 3dHBKH /ft fc 

(23) npHopHreT 

OnyCjiMKosaHo 15,09.79. BwjwicteHb M34 
Aata onyfijiKKOsaHHsi onMcaHHfl 18.09.79 


do 
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(5!)M. K*. 


(72) ABTopw 
M3o6peTeHHw 


B 01 D 3/30 
B 01 D 3/22 


(53)yAK 66.048. 
.375(088.8) 


P. K). rionaKOB, B. £1. Kopo6K0 h /I. H. KapenHHa 


(71) 3a«BMTe^b 


HcecoioaHhiA HayMHo-HccjieaoBarenbCKHfl h npoexTHbitf 
HHCTHTyT no nepepaSonce ra3a 


(54) CHTHATOuK/lAnAHHAfl TAPE/IKA 


1 

M3o6pereHHe othochtch k ycrpoftCTBaM 
ana KOKTaKTMpoBaHHq ra3a (napa) c >khu- 

KOCTbtO H MO>KeT 6bITb HCnOVlb30BaHO B 

Maccoo6MenHbix annapaxax He4>Tera3onepe- 
pa6aTMBaiomeft f xHMHHecitoft, ra3onepepa- 
6aTHBaiomeM h apyrwx oTpac/ieii napon- 
Horo xo3aflcTBa. 

WaBecTHa rapenKa, ocHOBanne Koropofi 
npeacTaBaneT co6ofl CHTnaTbiit ropii30H- 
TanbHbift jihct c McecxKO 3aKpenneitHbiMH 
Ha hgm nep4>opHpoBaHHbiMH naTpySnaMH, 
BiiyrpH KOTopbix noMeiueH iuiaBaiouuHft anc- 
KOBbifi K/ianan ♦ HanHHHe K/iananoB Ha Ta- 
Koft Tape/uce no3BonneT paciunpnrb auana- 
30H pa6oTbi h o6ecnenHTb caMopery/iwpo- 
Banne xapejiKii np;i n3MenennH HarpyaKH 
no ra3y (napy). Oahhm H3 HenocTaTKOB 
TaKofl Tape/iKH HBnsercH TpyanocTb ee 

H3rOTOB/38HH5I H MOHTSTKa B KOHOHHe, T3K 

KaK bo na6e>KaHne aannHHiiBaymsi anaBaio- 
miix toianatiOB b nep4>opnpoBaHHbix creuKax 
Tpo6yeTCfi Bbino/iHeHHe MHHHMa/ibHwx ao- 
nycKOB Ha BeprnKanbHOCTb ycranoBKii ca- 


2 

mux naTpy6KOB h ropH30HTa.nbHocTb ocho— 

BBHHH TapeJlKH, 

flpyrHM HeaocraTKOM arofi TapenKH hb- 
/iflercfi 3aaep>tuca xcHaKOCTH Ha ee pa6onefl 
HacTH H3-oa npoTH&onono)KHoro HanpaB/ie~ 
HHa noTOKOB rasa H3 nep^opupoBaHHbix 
naTpy6KOB n wwaKOCTHoro noTOKa. 3to npw- 

BOaHT K 06pa30BaHHI0 3aCTOftHbIX 30H B 

ra3o>KHaKOCTHOM noTOKe Ha Tape/nee ti k 
chh>k6hhio ee s^kJkskthbhocth,. 

M3BecTHa TapenKa, Koropan 6onee npoc- 
ra no KOHCTpyKUHH h ycTpaHjieT o6pa30Ba- 
H«e 3oh. OcHOBaHHe aroft rapeaKH npeacraB- 
naer co6oft ropH30KTa/ibHbrft jihct c orBep- 
cthhmh b Bnae CHTa. Ha ocHOBaHHM ee 
pacnonoweHbi b maxMaTHOM nopsmKe ruioc- 
khg K/ianaHW, nepeKpbiBaiomne nacTb oTsep- 
crHft. QnocKKfl KJianaH, nanpuMep npaMoy- 
ro^bHO^ 4x)pMbi, ycTanaBJiMBaeTCH Ha ocho- 
BaHUH rapenxH c 3a3opoM 3a cner OTorny- 

TblX B CTOpOHy OCHOBaHHH Tape/iKH yr/ioB 

K/ianana h HMeer aBa 3aKpeaneHHbix na 
hqm crep^uifl, nponymeHHbix nepe3 oTBep— 
cthh rape^KH. Crep>KHH $MKCnpyK>T nono- 
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>KeHne KjianaHa Ha ocuoaamiH Tape/iKH h ne 
flaioT GMy CMemaxbCH b ropn30HTanbHoft 
i^ucxucrn. P&fioHas'i CMucb ciepjKHeii tioor-- 
nyra no paanycy, a HHacmie kohubi hx aar- 
nyTbi b BHae KpioKa h srsnjuoTca orpaHUHH- 
ro;iHMif xoaa wianaHa. C/repjKHH ycranoB- 
nonu b orBepcTiijix ocuoBaiiusi xapejiKti c 
aa3opoM w CMemeuw k oanoMy na xpaes 
njiocKoro K/ianana, npoTHBoncvioHCHOMy ne- 
poniiBHOMy ycrpoficrBy. Cviaroaapsi Tanon 
EoncTpyKUHH CTepjKHefl- h cuoco6y hx ycTa- 
hoekh K/ianan Hweer nnaBatoinnft xapaKTep 
paSoTbi ti mojkgt noBopaHHBaTbca noa jaefl- 
ctbhgm raaoDoA (napoBofl) CTpyH Ha onpe- 
aejiemibul yraa k otcockocth ochob£jhh5i Ta- 
peiiKH. 

O/niaKo neaocTarKoM pa6oTbi raKoA Ta- 
pewiKu nansieTCH B03Mo>KH0CTb o6parHoro 

UGpGMOUJHDaHflJl HvHaKOCTK H3-<ia 6ap6dTH- 

poBaHua raaa (napa) no 6oK0BbiM cTopo- 
tiaia KJianana.. 3to npHBoaHT k nonepennoii 
HopaiMioMGpiiOCTti pacnpeae/teiiHH JKHflK.ocTU 
ho TaponKG n cHHwaeT .stjxJjeKTHBHocrb ee 
paooxbi, 

HasecTHa xapenKa, ycTpanaioman yxa- 

3ai!Hfclfi HGaOCTaTOK. Ha CHTHaTOM OCHOBa- 

hhh TaKoft TapenKH BbinonneHbi b onpeae- 
JI6HH0M nopnaKe npsMoyro/ibUbie OTBepcTHH 
ann K/iananoB, Han sthmh OTaepcTHsiMH 
ycTanoBJienbi npaMoroHHbie K/ianaHbi c 60- 

KOBfclMK CTCHKaMH. Ha/IHHHG 60KOBbIX CTG- 

hok ripGaornpamaeT 6okobo# 6ap6ora>K, hto 
HCKrtK)4aeT oSpaTHoe nepeMememie xchakoc- 
tu na Tape/iKG u tgm* caMHM noBbimaeT 
atjx^KrtiBiiocTb ee paSoTbi. Ho npn Ma/iwx 
narpy3Kax no ra3y (napy), Koraa miana- 
iibt aaKpbirbi, Haa hx noBepxHocrbJo ra3 
(nap) ne 6ap6ornpyeT nepea cno& >iamKoc<* 
th. IloaroMy naa JuiananaMii cHHjKaercH 
cxeneHb nepeMenwBaHHH ra3a (napa) c 
aomKocTbio no cpaBHeiuno c ccTa/ibiiotf no- 
aepxHOCTbK) oenoBanHa Tape/iKH, 3to npu~ 
bouht k HepaBHOMepHOMy pacnpeaenemno 
nyswpbKOB rasa (napa) & >khukocth na 
Bceit pa6oneft imomaaw TapenKH, a cneno- 
fj -rrenbuo, k cHuxceHiuo ee s^gkthbhocth. 
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HanSonee 6nH3Jta k n3o6peTeHino H3- 
rieoTiiasi rape/iKa, KOTopaq o6ecneHHBaeT 
paruoMcpHoo pacnpeaoaeinic nyawpbKOB JQ 
raoa (napa). nepea c/iom H<traKOCTii no Bceft 
paooMGH ryioma.au rape/iKii ripti Ma/ibix n 
vMepejinux narpyanax no raay (napy), OHa 
ooaepjKHT ctiTqaroe ocHOBanne f na kotopom 
Bun-oJiiiOHbi OTBepcrusi c orooproBKOw, npn- ss 

4GM CGHGHiie oaiiOPO TaKOPO OTBGpCTHfl Ha- 

Miioro oonbtiie, mgm ce^eHire OTBepcrtrp 
cvrra. Hau oTBepcTiinMii c or6oproBKoA 


pacnono>KeHb[ npHMor-OHHbie KnanaHbi, Bbi- 
nomieHHbie b Biiae nep({iopnpoBaHHoft n/iac« 

TIIHbl C O P p a H ! 1 H \l TQUSi M ('I B BHae HaCTH HO- 

noro un^nnapa. Ha nosepxnocTH KiianaHa 
BbinanneHbi otbgpcthh c Toft >Ke pa36HBKoft 
h roro >Ke miaMerpa, hto h hb caMOM oc~ 

HOB3HHH TapefiKH, 

Bnaroaapn 3roMy npn uanbix h yMepeH- 
hmx "iiarpyoKax no ra30Bofl (napoBoft) 4»a3e 
na rapejiKe o6ecne4HBaeTCH paBHOMepnbift 
6ap6oTa>iaibift c/io#, a Hana/ibnoe OTKpbiTue 
K/ianaHOB nponcxoaHT npn Menbmeft 3aTpa- 
re 3Heprnn pa3a (napa). 

Ho npn yBennMeuHH Harpy3KH no ra3y 
(napy), Koraa K/ianaHbi crrKpwTw, noTOK 
paaa (napa), Bbixoanmntf nepe3 OTBepcTHH 
na rioBepxHocTti Knanaiia, nanpaBJien b 
CTopoHy, nponrBonono>KHyio noTOKy >Kna- 
kocth. 3to cnoco6crByeT aaaep>KKe >Kna- 
kocth na TapG/iKe, hto Heo6xoa«Mo npn 
HeSonbuiHx >KuaKOCTHbix narpysKax. C no- 
BbiuuGiineM Harpyaiut no >KnaicoCTH npoTHBo^ 
tok oSMeiwBaiotimxcfl ^as na nepemmHoft 
xapenKe npHson ht k 3aaep>KKe hchqkocth, 
yBeaHHennio 6ap6ora>KHoro cjioh n 6pu3ro- 
ynoca. 3to orpnuaTe^bHo BnnsieT na 3<})4>eK> 
tubhoctb pa6oTbi rape/iKH. npn 6onbujoft 
narpy3Ke no ra3y (napy), Koraa imanan 
OTKpbiT, Bbixoajimnft H3-»noa KJianana ra3 
(nap) npoxonHT nepea Kalian 60/ibuiero 
ceneniiH, hgm ceneinie OTBepcrvtH cuTa. 
BcneacTBiie 3Toro npowcxoanT HepaBHO— 
MGpnoG aucneprnpoBanue khakocth ra30M 
(napoNi) Ha oceii paSoneft nnomaaw Tapen- 
Kn t hto raK>Ke oTpnuaTe/xbtio B/nisieT na 
ee a^^eKTHBHocrb.- 

Uenbio H3o6peTeiMH fiBnaeTcn yBejinne- 

HHG 34»4)eKTHBHOCTH CHTHaTO-fOianaHHOfi 

TapenKii npn noBbiuienHbix nappy3Kax no 
rasoBofi (napoBoS) n >KnaKoft cJ^aM, 

YKa3aHnaH ixenh aocTKraeTCH TeM, hto 
oanH koh0u naacTnubi 3aKpenneH b ocho- 
BaHHH rapenKii, a apyrofl CHa6>KeH nep4>o- 

piipOBaHHOft CTGHKOJI, H30PHyT0ll HO paaity- 

cy, npuneM nep^opamiH ctshkh Bbinanae- - 
na b Bnae. npope3eft, naripaB/ieHHbix noa 
ocTpbiM yrnoM k ocHOBaHHio Tapenxu. 

riep4>opauHsi nnacTHHbi BbinonaeHa b 
BHae npope3eii, HanpaaneHHbix b CTopony 
nepentiBHoro ycTpoiiCTBa., 

ripn npeano>KeHHofi KoncTpyKUHH mia- 
nana CTpyn ra3a (napa) paBHOMepHo pac~ 
npeaen^ioTCH b 6ap6oxa>KHOM cnoe npn ;ik>- 
6om nono>KentrH K/iananoB, hto aaeT bo3- 
MoHmocTb nocTHHb paBHoMepnoro aHcnep— 
rnpoBaHna )KHflKOCTH ra30M (napoM) na 
Bcefl pa6oHGM nnomaaw Tape/wir b iinrpoKOM 
miana3one pa60HHx narpy30K, h cneaoBa- 
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raribHO, noBbicHTb 3(}xJ)eKTHBHocTb pa6oTbi 
Tape/iKH. 

Ha <Jmr* 1 cxeMaTHnecKH w3o6pa>KeHa 
cwTnaTo— KJianaHHasi Tape/iKa, bum b ri/iaHe; 
na 4)Hr. 2 - Tape/iKa c K/iananoM b pa3- 
pe3e; Ha 4>m\ 3 - Tape/iKa c K/ianaHOM 
npw MaKCHMajibiibix Harpyaxax no raay 
(napy)* 

CtiTHaTo— K/ianaHHan Tape/iKa coctoht 

H3 OCHOBaHHH, KOTOpoe BbinO/lHGHO B BHfle 

CHTMaro-ropn30HTa/ibHoro /mcTa 1 c ot~ 

BepCTMflMH 2 cut a H npHMOyro/IbHblMH 0T- 

BepcrwHMH 3 a/ih K/ianaHOB 4, pacnono- 
>KGHHbix Ha Tape/iice b uiaxMaTHOM nop«a- 
Ke. K/ianaH 4 pacnonoweH Ha och 5 h 
coctoht H3 neptjjopupoBanHOH n/iaCTHHbl 6 

C npope3HMH 7, flByx SOKOBblX CTeHOK 8 

h nep^opHpoBaHHoft CTenicn 9, H3orHyTOH 
no paanycy TaK, hto BbinyK/iaa CTopoHa 
ee HanpaarieHa b CTopony nepe/niBHoro 
ycTpoftcTBa 10. Ilpope3H 7 Tame Han— 
paB/ieHbi b CTopoHy nepentiBHoro ycTpoft- 
CTBa 10. B CT6HK0 9 Bbino/iHeHbi OTBep- 
cthh b BHae npope3eii- 11, Hanpas/ienHbix 
noa ocTpbiM yr/ioM k ocHOBaHHio Tape/iKH 
1. Knanan 4 cHaGwen orpaHHHHTe/iHMH 
noBopcrra 12. 

A/ifl 6onee paBHOMepnoro pacnpefle/ie- 
hhh CTpyfi rasa (napa) b 6ap(5oTa>KHOM 
c/ioe Ha TapenKe npn /ik>6om no/iox<eHHH 
miananoB 4 npope3H 7 h 11 Bbino/tHenbi 

C TOfi HCe pa36HBK0H f HTO II OTBepCTSiff 

2 cut a h ceneHne KaJKflotf n popes h 7 h 
11 paBno ceMeHtno OTBepcTHsi 2, 

Tape/iKa paCoTaeT c/ieayiotuHM o6pa- 

GOM. 

ripri Ma/ibix narpyoicax no ra3y (napy) 
K/ianan 4 3aKpbiT u ras (nap) npoxoanT 
nepe3 OTBepCTtifl 2 cHTa nepeKpecTHbiM 
noroKOM h ne pes npopean 7 »phmotokom, 
Bbixoanmnfi H3 n pope sen 7 hot ok rasa 
(napa) yB/ieKaeT 3a co6on JKHflKOCTb b 
HanpaB/ienHH nepe;uiBHoro ycTpo*icTBa 

10, HTO yBG/IIIHHBaeT CKOpOCTb aBHHte— 

huh hchakocth na Tape/iKe a, c/ieflOBare/ib- 
ho, no3Bo;ifleT pa6oTarb c noBbmienHbiMii 
Harpy3KaMn no whakocth. 

C y bg/i 1 1 hg h He m Harpysiai no raay 
(napy) K/i&nan 4 ot k pbi oa e tc si h eiotok 
ra3a (napa) npoxonnT ran>Ke nepea npope- 
3H 11, BbinojmenHMG b croHKe 9. 3tot 
noTOK nanpaB- r iCH noa ocrpbiM yrnoM k oe- 


HOBaHHK) Tape/iKH, hto TaKHte yBeJIHHHBaeT 
CKOpOCTb aBH?KeHHJI ( HCIiaKOCTH Ha Tape/me. 

Ha/iHHHe nept}x)pHpoBaHHofi CTeHKH 9 aaeT 
B03MOKHOCTb paBHOMepno pacnpeae/iHTb 
CTpyw ra3a (napa) b 6ap6oTaxcHOM cnoe 
5 Ha Tapenice npti noBbiuieimbix Harpysitax 
no raay (napy), Koraa roianan 4 oTKpbrr, 
a BbinonHeHtie b CTeHKe 9 oTBepcTHii b 
BHfle npope3efi 11, Hanpas/ieHHbix noa oct- 
pbiM yraoM k ocnoBaiiHio Tape/iKH 1, He- 
oSxoqHMo nnn Toro, HTo6bi noTOK rasa 
(napa) H3 sthx npopeseft He 6bin Hanpas- 
neu na noTOK ra3a (napa) H3 OTBepcTHH 
2 CHTa. Oro npeaoTBpamaeT MecTHyio (/io— 
Ka/ibHyio) nepeKOHueHTpamno ny3bipbKOB 
^ raaa (napa) b >KnaK0CTH u ycTpaHsieT ko- 
^e6anHs? b 6ap6oTa>KHOM cnoe Ha Tape/iKe. 

HanpaaneHHe b nep^opnpoBaHHOH n/iac- 
thhg fcrranana b CTopony nepennBHoro ycT- 
poHCTBa no3BO/ifleT noBbicHTb narpy3Ky no 
>KHflKOCTii b o6nacT\t 3<{x|)eKTHBH0H pa6oTbi 
Tape/iKH. 

Ene^oflapH paBHOMepHOMy pacnonoaceHmo 
h Bbi6opy op, HHaKOBoro ceneHHg sce^: orBep— 
cthh a/ifl npoxoaa ra3a (napa) Ha TapenKe 
npn /11060M nono>KeHHH KJiananoB CTpyH ra- 
aa (napa) pacnpeae/inioTCH paBHOMepHo b 
6ap6oTa?KHOM cnoe h t3khm o6pa30M acj^eK- 

THBHOCTb TapenKH yBe/IHHMBaeTC5I Ha 10— 

^ 15% b liinpoKOM flnana30He pa6onnx Harpy- 

30K. 


If 


* o p m y ^ a tr3o6peTeHHH 


1. CwTHaTO-K/iananHasi Tape/iKa, coaep— 
Hcaman ocHOBanwe c OTBepcTtisiMH, b Koropbix 
ycxanoB/ieHbi upaMOTOHHbie iwianaHbi b BHfle 
nep^opupoBaHHOH nJiacTHHbi c orpaHHHHTe/ib- 

I^ HblMH 3/ieMeHTaMH, o t ;i h h a K) m a a - 
C n TOM, HTO, C Iie/IbFO yBQJl HH6H HH 3(}x|)eK- 

thbhocth paooTM Tape/i kh npn noBbriueHHbix 
narpy3Kax no ra30Boil (napoBow) h hchakoA 
-JjaaaM, oflini kohgu nnacTHHbi 3aKpenneH b 
4j ocHOBaHHH TapenKH, a apyrofl cna6>iceH nep— 
^opuposaHHOif CTenKOil, H3orHyTOH no paaHy- 
zy t npiineM riGnc})opaini3 ctghkh Bbino/ineHa 
9 BHfle npope3efi, nanpaB/ieniibix nofl ocrpbiM' 
yr/ioM k ocnoBaiiHio Tape/Kit . 

2. Tape/i Ka no n. 1 o rn h w a io — 
m a 7i c h revi, hto nep4)opaunn n/iacTHHbi 
Bbiaaaiieiia b BHfle npopeaefi, Hanpas/ienHbix 
b cxopoiiy nepe/iiiBHoro ycrpoflCTBa. 
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CocTaBitre/ib A. Coimop 
Peaaicrop E. Xopmia Texpea O. Auapefttco KoppeKTop-H. KpnuKaa 

3aKaa 5343/8 Ttipaac 877 rioflnncnoe 

UHHHriM rocyaapcTBemioro KOMtireTa CCCP 
no aenaM H3o6peTeHn8 u oriipbrnifi 
113035, MocKBa, >K-35, PayuiCKan Ha6., a* 4/5 


<t>nnna/i nnn TlaTeHT*, r. y^ropoa, y/u flpoeKTitafi, 4 
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VASH/ 27.03.78 
*SU -766-609 


43565 D/24 
VASHCHUK VI 

27.03.78-SU-593854 (30.09. SO) 801d-03/30 
Valve plate for mass or heat transfer - has angled valve slits to 
increase liquid capacity 


27.03.78 as 593S54 Add to 34 J 498 (3ppl32) 

The plate, claimed in parent patent 341498, comprises a base (1) 
with valves (2) which are slit (3) in their walls, and longitudinal 
vertical partitions (4) together with a receiving and a transfer 
pocket. 

To increase the liquid capacity, the valve slits are at an angle of 
45-135 deg. in the direction of travel of the liquid. 

Details 

Comparative tests on a plate with a uniform clear cross-section 
of 13. show that the 10% carryover usually reckoned as the 
upper limit of operation, is reached in the new design at a gas 
velocity of 2.4. m/s compared with 2.0-2.1 m/s in conventional 
plate. Moreover, whereas the existing plate becomes ineffective 
Through a high hydraulic gradient at a liquid head per unit 
outflow length of 60-70 cu.m/h, the corresponding figure with the 
new plate is approximately 00 cu.m/m.h. Bul.36/30.9.80. 
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